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(54) (57) CHCTEMA 3J1EKTP0CHA5>KE- 
HMH 3/1EKTPMMECKHX >KEjlE3HblX 
ZIOPOr nOCTO^HHOrO TOKA, coAep>Ka- 
maa ycraHO&AeHHbic na THroBUx noACTamiHflx 



npco6pa30BaTc^M t oamh iioaioc KOTopux co- 
eAHiieH c penbcaMH, a Apyrofl Mepe3 BbiKAKwa- 

TeriH — C K0IIT3KTII0H CeTblO, AOIlOAHHTeAbHblH 
lipOBOA. nOABeUieHHblH MCpC3 H3OAflT0pbl Ha 
OPOpaX K0HT3KTH0H CCTH. OTC3CblBaiOlUHe TpaHC- 
4)OpMaTopbi f oahh Koneu nepBHMHOM oCmotkm 
Ka>KAOrO H3 KOTOpblX Mepe3 KOHAGHCaTOp noA- 
KJiiOMeH KKOHTaKTHOMy npoBoay. a btophmiioh- 
k AonojiHweAbHOMy npoaoAy. npMMCM ApyrHC 

KOHUbl TOH H ApyrOM 06MOTOK flOAKA K)M6Hbl 

k peAbcy» m nepeMbiMKM, coeAmmiouiHe aoiioa- 

HMTeJIbHblH JipOBOA C peAbCaMH. OTAUHQfOtHQBCX 
TOM, MTO, C UeAbK) nOBbltueHHH HaAeJKHOCTM, 

OHa CHa6)KeHa Gaokom KOMMyiauHH, hmcioiuhm 
KOUTaKT curHaAbHoro pw Kpacnoro orHH CBe- 

TCX|)Opa, BKJIKDMCHHWM Hep*3 AByxnO-IIOCilHK B 

pa3puB nepeMbi^KH. 
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IhotipCTCHMC lirillK'MTCH K i.lOK Tf)nrii;i6- 

weHHio 3JCKTponoami>KHoru on Tana. 

Lle.ib H3o6penMiiiH — mobniiicuho ikuo/k- 

HOCTH CHCTCMhl. 

Ha McpTe>nc npiiBcacH.'i npHiiminna.ibii;iH 
cxeMa chctcmw- 5 
CucTeMa 3^CKTpocna6>KCiiMn 3Acktp«mc- 

CKHX M<eA03HhlX AOpor nOCTOHHHOrO T0K3 
COACp>KHT yCTaHOB.ICHMblC 113 THTOBblX iioa- 

CT3HUHHX npeo6pa30BaTe.in I, OAim iiojiioc 
KOTopux cocAHHeit c peAbeaMH 2, a Apyroii 10 
nepe3 BbiKJUOMaie/iH 3 — c kohtbkthoh cctlio 4, 
AO n oa n htcji bH bi ft npoBOA 5, noiiBCui^HHw h »ie- 
pc3 H30Ji«Topbi 6 na onopax 7 kohtsktiioh 
ceTH 4. oTcacbiBawimte Tpanc^ppMaTopu 8. 
j>ahh_kohcji na 
KOTopwx Mepea KonjieHcaTop ^9 tio/iKAio4cn 15 

K KOHT3KTHOMy npOBOAy, a BTOpHMIIOH ~ K AO- 

nojiHHTe^biioMy npOBOAy 5, npiiMCM Apynic 
kohuu Ton it Apyrofi o6motck noAKAio'tenu 
k pe-ribcy 2. it nepcMUMKii 10, coc/ihhhioiuhc 
AonoAHHTeA bHbift nponoA 5 c pcnbcaMM 2. Cuc- 
TeMa cnaCwcna 6aokom 11 kom MyTaiuiu c koii- 20 

T3KT0M II. I, HMCtOlUHM K0IIT3KT CliniaJI bllOrO 

pejie Kpacnoro oniR cBeTO(J)opa 12, BKJiiOHen- 
hwm Mepe3 Aoyxno.iiocHHK 13 b paapwB ncpc- 

MblMKH 10. 

Cmctcm a paOoTacT r/.CAyioiUHM o6po30M. 2 $ 

ripH OTCyTCTBMH 3JlCKTponOABH>K HOrO CO- 

crasa 14 (3. n. c.) Ha m e >Kn OAcra h u no n u o ft 
30He b pe/ieMHbix mnac^ax 15 ee cBeTO(}>opoB 12 

B CHTHdAbHOM GilOKe 16 peAC )KCATOrO OrilH 

h pcjic 3e.ienoro othh B036y>K achh h pa3M wnaio- 
IUMMH K0IIT3KT3 MH 1 7 it 18 peAe WCATOrO ortiH 3 q 
pa30MKiiyTU neiiH n HTa hha jia mii u l9Kpacuoro 
ornn m uenn mtTatiiifl KaTy ujck Gjiona II kom- 
MyrauHH.c koht3ktom 11.1. Flpn btom na bccx 
CBeTO(})opax I2 3toh mok noAcra huhoh hom 3onw 
ropMT paspeiuaiouiHH oroiib ( wc-itu ii. 3e.ieHbiH) 
h uenn bccx ce nepeMbmeK 10 pa30MKiiyTU 3a- 35 
MUKaiotuMMii KoirraKTa.Mii CnoKa I I kommv- 

TaUHM. 

rio KOIIT3K THOM CCTH 4 30Hbl npOTCK3CT TOK 
rapMOHHK. 06yCA0BACIIIIUH p33HOCTbK> hx na - 

• npH)kcHHH na cMOKHbix iioACTaimiinx 3onu. 
Pa3HOCTb nanpnmcsiiiw co3AaeTC« ?a o»iot 40 
pajHOK Haipy.jKii na aoiiax. cmokhmx c pac 
c m a t p ii Bac mo ii 30110M. Flo AonoAiunoAMioMv 
nponoAy 5 npoTeKacT tok noA achctbiicm pa.v 
iiocth nanpH>KemiM btophmhmx 06MOTOK OT 
cacfihiaioiuHx Tpauof)opMaTopoB 8 imc*uijx 
noACTanmiH. 3th 06 j TOKa iimciut pannym iuywi- 45 
miiiy n iiaxoAflTCH h npoTiiBO(|>a3C. TaKHM 
o6pa30M o6ccneMimacTcn KOMncitcamiH MCiuaio- 
uicro ba intuitu Tiirotsofi cctm. 

flpn nonanoiniu ua mokiioact3huhohhou 
3OU0 3. 11. c 14 11 uovYiCAyiomcM ero iicpcMOiuc- 

iiHil TOK rapMOHHK, npOTCKaiOUlUH HO KOHTa KT- 50 
HOM CCTM 4. MCHHCT BtMHMHHV H I1HII paiUCHHC. 
T3K K3K 3a Mbl K3CTCH »ICpC3 3. 11. C. 14. Ix.TII 

nonRMHitniiuvi na MC;^iio.icTaniutonm»ii muw 

3. II. C. II lailllMaOT OA MM ce 0.1OK VM.KTOK 

iivth. to ii niKaiJ>y l r > CHCT(Kf..ipa l2 f orpa>K.iaH>- 55 
more *iv>r O.mjk yiacioK. pc.io i+ii-.ttoim ormi 
it pc.it 1 :«vicnoro ortin <>6ccTt»MC!iu. II pi* hum 

pa'IMIilKaK)ltllt« a hOIIKlKTN 17 II IS pi \U- .-Kr.i- 



Mi 
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inio ormi mi mkiivtij ii no.ianir iiaiipH^ciiMc 
na /i.'iMiiy 19 Kpaciioro oniw cncTodpopa 12 h na 
KaryniKV C.ioKa I I komm>Ti1iihii. Ha 3tom cbc- 
TOijiopc 12 ropiiT k pa ciibi A oroiib m kohtb kt 
I I.I O.iOKa 11 kom MyTaium 3aMbiKaer uenb 
IICpCMblMKH 10, iinxoAfliueHCH okoao 3Toro cae- 
roijwpa 12. 

EC-IH 3. II. C C I10C3AOM 3ahHMaCT AB3 

G^ioKa — y«iacTKa, to b uina^ax 15 caeTO(J)OpOB 
12, orpa>KAaK>uuix art! yuacTKH nyTH, pcJic 
mcAToro orna ii pcAe 3eAeHoro ornn ooecTO- 
MCiibi ii Mepe3 pa3MUKaiomHe 17 h 18 KOHTa ktu 
pe^ie weyiToro onin noAaeTca nanpn>KeHHe 
na jiaMtibi 19 Kpactioro onifl ooohx cbcto({)o- 

pOB 12 II lia K3TV UIKH KOMMyTaUHOHHWX AByx- 

no.iiociiiiKoo 13 ncpeMUMeK 10 y 3thx cbcto- 
(J)opoB. B pc3y,ibTaTe 3Toro Ha AByx cbcto(J)0 -- 
pax ropHT KpaciibiH oronb h uenH pacnojio>KeH- 
iibix R03Ae 3thx CBCTO(()opoB 12 nepeMbmex 10 
aaMKiiyTbi. 

Bcacactbhc 3aMbiKannn . ueneft nepeMbi- 
mck 10 tok q aono^iinTCJibiioM npoBOAe 5 m en b - 
ct BCAHMHiiy ii ii aupa bach lie h CHOBa paeeH 
no b cam mine n npoTHBonoAo>KCJi no c{)a3e TOKy 
rapwoHMK KonTaKTiion ccth, seM o6ecncMHBa- 
ctch KOMnencaunn npn h3ahmhh 3. n. c. 14 Ha 
MO/KiioACTanunoiiiioM 3one. 

B T3K0M COCTOWHHH CHCTCM3 3JlCKTp0C»ia6 - 

>KenM« uaxoAHTCfl b TeMemie bpcmchh, noKa 
3 n. c. 14 nepeMeuxaeTCH, b npeAe-nax oahhx 
n Tex we oaokob— yMaciKOB nyTH. 

Ilpn nepcxoAC 3. n. c. 14 c OAnoro 6AOKa— 
yqacTKa na Apyroii nponcxoAHT CiieAyioiune 
ti3MeHCHH«. B 111 Ka4>y 16 cBeTO<{)opa 12,orpa>K- 
Aaiomcro nepBuii 6a ok — yMacTOK, cuanaAa 
cpa6aTbiBaeT pCAC >KCJiToro othh, 3aTeM no 
Mepe yABAeHHH 3. n. c 14 cpafjaTbmaeT pe.ie 
3e.ieHoro omfl. ripn cpaOarbiBaHHH peAe weA- 
Toro orna cniiMacTCB nanpa>KeHHH c JiaMnu 19 
Kpacnoro oniB n ona noTyxaeT h noAaeTCB na- 
npsDKenne na AaMiiy 20 >KeATOro othh m oHa 
3aropaeTCH. ripH cpa6aTbiBa hh h peAe 3eAeHoro 
onia c -laMnbi 20 >KCAToro oriifl uanpnwenne 
ciiHMaeTCB h nocTynaeT na AaMny 21 aeAeHoro 
orsisi, A3 mo a 20 noTyxaer, jiaMna 21 3aropaeTC«. 
Iluc.io cpa6arbiBaHHfl peAe weAToro orHfl chm- 
m acTcn nanpBHvcnnc c KaTyuiKii 6aokb 11 kom- 
MVTaunn n cro ko m a kt I I.I pa3pbiBaeT uenb 
iivpcMMMKii 10, KOTopan ycTaHOB.iena B03Ae 
ncpBorocBCTOifiopa 12, na kotopom 3aropaeTCH 

>KCATUH OlOllb. 

B uiKa(|)y cncroij)opa, orpa^Aaiomcro bto- 
pofi 6:iok— YMacTOK h>th. na KOTopuii Bwe3>Ka- 
er 3. 11. c. 14, oTnaaaeT pe.ie wejrroro othh , 
ii.ii! OTiiaaaK>T peAe weAToro orn» 11 peAe 3CAe- 
noro oriiH. B ncpsoM cAyqae cHHMaeTCH Hanpa- 

NCCIIlie C A3MIIW 20 MCATOrO OrHH, BO BTOpOM — 

c .lawnu 21 3e.icnoro ornn. Ha AaMny 19 Kpac- 
noro ornH no.iacTcn nanp«>KCHHe, ona larops- 

IMCM M OAHOMpCMCIIIIO cpa6aTbiBaCT 6.10K 11 

KnMMVTaunii it 33MUKacr KOHTa ktom I I.I uenb 
iicpcMbiMKH 10. pacuaio^ennoH okoao cbcto- 
ijiop.i. ua kotopom .^iropacTcn KpacHbifl oroiib. 

U pcay.iuraic mix nopeK.iio»ieniiii a uchmx 
iifpi^iuMoK iiCH\ iu"iuitacrcn ii.«mciicuiic ihviiimh- 
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». n. c. 14 no MC>K " 0 ^" " ° ' c 14 „ 5 C bh3.. no.Mexa ot KO.itaKTHOH <- C tm hc bo 3 hm- 
TaKHM o6pa30M. npH abhwchhh 3. n. c. 11 1 
pacnoJiojKeHMH ero b /iiooom to'iKe mokhoa- KarT - 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 

[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 .1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 1 0, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact,* 11.1, breaks the circuit of the jumper, 1 0, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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